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P o s i t i o n ,  C l i m a t e ,  G e o g r a p h y .
The M a la y  P e n i n s u l a  l i e s  b e t w e e n  t h e  1 s t  a n d  6 t h  d e c r e e s  o f  
N o r t h  l a t i t u d e  a n d  t h e  1 0 0 t h  a n d  1 0 5 t h  d e g r e e s  o f  E a s t  l o n g i t u d e .  
The c l i m a t e  i s  t h e r e f o r e  e q u a t o r i a l  : t h a t  i s ,  h o t ,  m o i s t  a n d  
w i t h o u t  e x t r e m e  e i t h e r  o f  h e a t  o r  c o l d .
S u c h  a  c l i m a t e  i s  m o s t  s u i t a b l e  f o r  t h e  g r o w t h  a n d  p r o p a g a t i o n  
o f  many k i n d s  o f  t r o p i c a l  p a r a s i t e s .
The r a i n f a l l  i s  l a r g e  a n d  i s ,  o n  t h e  w h o l e ,  f a i r l y  e v e n l y  
d i s t r i b u t e d  t h r o u g h o u t  t h e  y e a r ,  b e i n g  a l w a y s  c o n s i d e r a b l y  
h e a v i e r  i n  l o c a l i t i e s  n e a r  t h e  h i l l s  t h a n  o n  f l a t  l a n d  n e a r
t h e  c o a s t *  The a v e r a g e  i n  t h e  h i l l y  i n l a n d  d i s t r i c t s  v a r i e s
b e t w e e n  100 a n d  200 i n c h e s  p e r  an n u m .
A r a n g e  o f  m o u n t a i n s  s t r e t c h e s  a l m o s t  m idw ay  f r o m  N o r t h  t o
S o u t h  o f  t h e  P e n i n s u l a ,  f o r m i n g  s l o p e s  a n d  f l a t  l a n d s  o n  t h e  
E a s t  . a n d  W e s t .  The j u n g l e  o n  t h e s e  h i l l y  a n d  f l a t  l a n d s  h a s  
b e e n  f e l l e d ,  a n d  r u b b e r  p l a n t e d ,  s o  t h a t  now some h u n d r e d  
t h o u s a n d s  o f  a c r e s  h a v e  b e e n  c o n v e r t e d  i n t o  p r o s p e r o u s  r u b b e r  
e s t a t e s .
L a b o u r .
I n d i a n  c o o l i e s  a r e  r e c r u i t e d  a s  l a b o u r e r s  f o r  t h e s e  
e s t a t e s  : t h e y  come f r o m  t h e  M a d r a s  P r e s i d e n c y  a n d  c o n s i s t  o f  
t h r e e  d i s t i n c t  r a c e s  v i z . ,  T a m i l s ,  M a l a y a l a m s  a n d  T e l e g u s .
The  I n d i a n  c l i m a t e  i s  much d r i e r ,  t h e  r a i n f a l l  b e i n g  f r o m  25 t o  -'j 
50 i n c h e s .
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The l a b o u r e r s  c o n e  f r o m  v i l l a g e s ,  w h e r e  t h e y  a r e  e n g a g e d  i n  
a g r i c u l t u r e .
T h e i r  w ork  o n  r u b b e r  e s t a t e s  c o n s i s t s  o f  w e e d i n g ,  t a p p i n g  t r e e s ,  
a n d  c u r i n g  r u b b e r  i n  t h e  f a c t o r y ,  n o n - l a b o r i o u s  o c c u p a t i o n s .  
H i s t o r y  o f  Hookworm D i s e a s e  I n  M a l a y a .
A b o u t  t e n  y e a r s  a g o ,  I n d i a n  i m m i g r a n t s  b e g a n  t o  a r r i v e  i n  t h i s  
c o u n t r y  i n  l a r g e  n u m b e r s  t o  w o r k  o n  t h e  r o a d s ,  r a i l w a y s  a n d  
e s t a t e s .  P r e v i o u s l y ,  C h i n e s e  m i n i n g  c o o l i e s  h a d  f o r m e d  t h e  
b u l k  o f  t h e  l a b o u r i n g  c l a s s e s ,  a n d  t h e y  s u f f e r e d  t o  a  g r e a t  
e x t e n t  f r o m  b e r i - b e r i ,  o f t e n  o f  t h e  w e t  v a r i e t y ,  w i t h  s w o l l e n  
f e e t ,  l e g s  a n d  p u f f y  f a c e s .  I t  was  n o t i c e d  t h a t ,  a f t e r  a  
r e s i d e n c e  o f  a  few  m o n t h s ,  t h e  I n d i a n s  b e g a n  t o  h a v e  s i m i l a r  
sy m p to m s ,  w h i c h  w e r e  d i a g n o s e d  a s  b e r i - b e r i ,  B r i g h t ’ s d i s e a s e ,  
h e a r t  d i s e a s e ,  a n d  s o  o n .  The m embers  o f  t h e  E u r o p e a n  m e d i c a l  
p r o f e s s i o n ,  who p e r f o r m  m o s t  o f  t h e  s u r g e r y ,  w e r e  o f t e n  a t  a  l o s s  
t o  a c c o u n t  f o r  t h e  s u d d e n  d e a t h s  a f t e r  o r d i n a r y  o p e r a t i o n s .  
P o s t - m o r t e m  e x a m i n a t i o n s ,  i n  many c a s e s  r e v e a l e d  a n  a n a e m i c  
c o n d i t i o n  o f  t h e  i n t e r n a l  o r g a n s  a n d  t h e  p r e s e n c e  o f  hookw orm s  
i n  v a r y i n g  n u m b e r s  i n  t h e  i n t e s t i n e s .
I n v e s t i g a t i o n s  w e r e  c o m m e n c e d , a n d  a  v e r y  l a r g e  p r o p o r t i o n  o f  t h e  
n a t i v e  c o m m u n i ty  w as  f o u n d  b y  s t o o l  e x a m i n a t i o n  t o  h a r b o u r  t h e  
hookw orm .
T h e r e  w as  t h e n  a  "boom" i n  a n c y l o s t o m i a s i s ,  a n d  t h e  e s t a t e  m e d i c a l  
r e t u r n s  sh o w e d  l a r g e  i n c r e a s e s  i n  t h e  n u m b e r s  o f  t h o s e  a l l e g e d  
t o  be  s u f f e r i n g  f r o m  t h i s  d i s e a s e .  The n a t i v e  a p o t h e c a r i e s  a n d  
d r e s s e r s ,  who a c t u a l l y  t r e a t  t h e  p a t i e n t s ,  g o t  i n t o  a  r u l e  o f
3th um b m e t h o d  o f  d i a g n o s i s ,  a n d  s a i d  i f  a  C h inam an  h a s  s w o l l e n  
l e g s  a n d  f e e t  a n d  i s  a n a e m i c  t h e n  t h e  d i s e a s e  i s  b e r i - b e r i  i f  
a n  I n d i a n  a n c y l o s t o m i a s i s .
W h i l e  l a r g e  t r a c t s  o f  j u n g l e  w e r e  b e i n g  o p e n e d  u p  f o r  r u b b e r  
p l a n t i n g ,  m a l a r i a  f e v e r  b e ca m e  r a m p a n t  a n d  t h e  m o r t a l i t y  h i g h .  
M a l a r i a ,  a n c y l o s t o m i a s i s  a n d  a n a e m i a  a c c o u n t e d  f o r  t h e  g r e a t  
m a j o r i t y  o f  t h e  m e d i c a l  d i s e a s e s ,  a n d ,  a s  l a r g e  n u m b e r s  o f  I n d i a n  
c o o l i e s  w e r e  d y i n g ,  t h e  m a t t e r  was  t h o r o u g h l y  i n v e s t i g a t e d .
The b l o o d s ,  s t o o l s  a n d  s p l e e n s  o f  some t h o u s a n d s  o f  c o o l i e s  w e re  
e x a m i n e d  a n d  t h e  r e s u l t s  t a b u l a t e d .
On m a l a r i o u s  p l a c e s ,  a n a e m i a  w i t h  e n l a r g e d  s p l e e n  i n  a  m a j o r i t y  
o f  c o o l i e s  i s  v e r y  common, o n  n o n - m a l a r i o u s  t h e  l a b o u r e r s  g e t  
f a t ,  h a p p y  a n d  c o n t e n t e d .  F o r  e x a m p l e ,  two b a t c h e s  o f  p i c k e d  
h e a l t h y  c o o l i e s  f r o m  a  n o n - m a l a r i o u s  p a r t  o f  I n d i a  a r r i v e d  d u r i n g  
t h e  same r e c r u i t i n g  m o n t h s ,  t h e  f i r s t  c o n s i s t e d  o f  o n e  h u n d r e d  and  
f i f t y  a n d  t h e  s e c o n d  o f  s e v e n t y .  The f o r m e r  w e n t  t o  a  m o d e r a t e l y  
h e a l t h y  p l a c e ,  a n d  t h e  l a t t e r  t o  a  m a l a r i o u s .  A f t e r  a  r e s i d e n c e  
o f  s i x  m o n t h s ,  i n  t h e  c a s e  o f  t h e  h e a l t h y  p l a c e ,  o n l y  5 $  d e v e l o p e d  
e n l a r g e d  s p l e e n s  a n d  l o s t  2 lfo  o f  h a e m o g l o b i n ,  t h e  r e m a i n d e r  h a d  
i m p r o v e d  i n  e v e r y  way a n d  g a i n e d  o n  a n  a v e r a g e  11* 9fo h a e m o g l o b i n ;  
on  t h e  u n h e a l t h y  p l a c e  9 0 fo h a d  d e v e l o p e d  e n l a r g e d  s p l e e n s  a n d  a l l  
o f  th e m  h a d  l o s t  H b .  w i t h  a n  a v e r a g e  l o s s  o f  1 5 * 4 $ .
The p e r c e n t a g e  o f  t h o s e  i n f e c t e d  w i t h  hookw orm  i s  much t h e  same 
o n  m a l a r i o u s  a n d  n o n - m a l a r i o u s  p l a c e s ,  e . g . ,  a  t h o u s a n d  c o o l i e s  
w e r e  e x a m i n e d  f o r  t h e  p r e s e n c e  o r  a b s e n c e  o f  hookw orm  o v a  a n d  t h e  
r e s u l t s  a r e  a s  f o l l o w s .
K a la r io u s ITon-malarious
Number e x a m i n e d 47 1 559
ITumber i n f e c t e d 282 286
P e r c e n t a g e  i n f e c t e d 6055
The e v i d e n c e  a l l  p o i n t s  t o  m a l a r i a  a s  b e i n g  t h e  p r i n c i p a l  c a u s e  
o f  t r o p i c a l  a n a e m i a  i n  t h i s  c o u n t r y ,  i n  t h e  f i r s t  p l a c e  c l i n i c a l l y ;  
e n l a r g e d  s p l e e n ,  t h e  f r e q u e n t  f i n d i n g  o f  m a l a r i a  p a r a s i t e s  w i t h  
l a r g e  m o n o n u c l e a r  l e u c o c y t o s i s  a n d  s e c o n d a r y  anaem ia ,*  s e c o n d l y  t h e  
g o o d  r e s u l t s  o f  a n t i - m a l a r i a  m e a s u r e s ,  s u c h  a s  o p e n  d r a i n a g e  o f  
swam ps ,  s u b s o i l  d r a i n a g e  o f  r a v i n e s ,  o i l i n g  o f  p o o l s ,  d i s t r i b u t i o n  
o f  m o s q u i t o  n e t s ,  d a i l y  a d m i n i s t r a t i o n  o f  q u i n i n e  t o  c o o l i e s  a n d  
s e g r e g a t i o n  o f  t h e  s i c k .  D u r i n g  t h e  l a s t  two  y e a r s  t h e  h e a l t h  
c o n d i t i o n s  h a v e  g r e a t l y  i m p r o v e d ,  a l t h o u g h  w a v e s  o f  m a l a r i a  a r e  
com m on,and  t h e  n e w l y  i m p o r t e d  c o o l i e s  h a r b o u r  t h e  hookw orm  t o  
much t h e  same e x t e n t .
E x a m i n a t i o n  o f  F a e c e s .
The s i c k  c o o l i e s  a d m i t t e d  t o  t h e  e s t a t e  h o s p i t a l s ,  s u f f e r i n g  f r o m  
t h e  o r d i n a r y  d i s e a s e s ,  m a l a r i a ,  d y s e n t e r y ,  b r o n c h i t i s ,  u l c e r  e t c . ,  
w e r e  e x a m i n e d  w i t h  a  v i e w  t o  a s c e r t a i n i n g  t h e  p r e v a l e n c e  a n d  
s e v e r i t y  o f  i n f e c t i o n  b y  t h e  a n c y l o s t o m e  worm. Two s l i d e s  f r o m
e a c h  s t o o l  w e r e  e x a m i n e d  m i c r o s c o p i c a l l y ,  two t o  t h r e e  m i n u t e s  
b e i n g  s p e n t  on  e a c h .  F r e q u e n t l y  o v a  w e r e  s e e n  o n  o n e  s l i d e  a n d
n o t  o n  t h e  o t h e r ;  s o m e t i m e s  t h e r e  w e r e  many o v a ,  s o m e t i m e s  o n l y
a s  o v a  w o u l d  b e  p r e s e n t  o n  o n e  d a y  a n d  n o t  o n  t h e  n e x t  : t h e y  w e r e  
d i f f i c u l t  t o  f i n d  a f t e r  a n  a p e r i e n t  o r  when a  c o o l y  was s u f f e r i n g
a  f e w .  I t  was  f o u n d  b e s t  t o  e x a m i n e  d a y  by  d a y  f o r  some d a y s ,
5from  d ia r r h o e a  o r  d y s e n te r y .  O ut o f  1 ,0 0 0  c o o l i e s  exam ined 
by t h i s  m ethod , 569 o r  5 6 .9 $  w ere fo u n d  to  be  i n f e c t e d  w ith  
hookworm. T h is  num ber f a l l s  s h o r t  o f  th e  a c t u a l  p re v a le n c e  o f  
i n f e c t i o n ,  b e c a u se  many c a s e s ,  w h ich  showed no s ig n s  o f  th e  
d i s e a s e  d u r in g  l i f e ,  w ere  found  to  h a rb o u r  th e  worm on p o s t-m o rte m  
e x a m in a t io n .
A d u lt  c o o l i e s  w ere a p p a r e n t ly  i n f e c t e d  a t  th e  r a t e  o f  60$ 
a s  a s c e r t a i n e d  by s t o o l  e x a m in a t io n .
O ut o f  120 c h i l d r e n  exam ined  up to  t e n  y e a r s  o f  a g e , th e  fo l lo w in g  
was n o te d .
T o ta l  num ber o f  c h i ld r e n
Up to  two y e a r s  Two y e a r s  up to  t e n .
Number exam ined  
” i n f e c t e d  
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T h is  w ould  s u g g e s t  t h a t  a d u l t  c o o l i e s  who h a v e  to  w ork a r e  m ore 
e x p o sed  to  i n f e c t i o n  by w a lk in g  th ro u g h  muddy and  I n f e c t e d  s o i l  
and  g e t t i n g  h a n d s  and f e e t  c o n ta m in a te d , th e r e b y  h a v in g  two 
c h a n n e ls  f o r  th e  l a r v a e  to  e n t e r  v i z . ,  by th e  s k in  an d  m outh , 
and  t h a t  young c h i l d r e n ,  who p la y  a b o u t  th e  l i n e s  an d  a r e  s u c k le d  
l a t e  by  t h e i r  m o th e r s % ru n  p r a c t i c a l l y  no r i s k  o f  i n f e c t i o n .
S ex .
A d u lt  m ale  an d  fe m a le  o o o l le s  b o th  l a b o u r e r s ,  a s  a  r u l e  
w ere fo u n d  i n f e c t e d  to  much th e  same e x t e n t .
T o ta l  m a les  exam ined  
833
T o ta l  fe m a le s  
167
Number in f e o t e d  
462
95
P e rc e n ta g e  i n f e c t e d .  
55%
55.6%
A n a ly s is  o f  F i f t y  P ostm ortem  E x a m in a t io n s .
The i n t e s t i n e s  o f  o o o l ie s  who h a d  d ie d  o f  o r d in a r y  
d i s e a s e s  i n  h o s p i t a l  w ere c a r e f u l l y  exam ined ; th e  hookworms 
w ere p ic k e d  o f f  and  th e  l e s i o n s  c a u se d  by them  n o te d .  The 
worm was found  i n  f o r t y  two o u t  o f  f i f t y  e x a m in a tio n s  i . e . ,  
84%. The num ber o f  worms v a r i e d  from  one to  f i v e  h u n d re d  
and  t h i r t y  o n e .
Number o f  worms 
1
2 to  10
10 to  30
30 to  50
50 & upw ards







A verage  num ber o f  
worms p e r  o o o ly .
3 7 .6
A h ig h  i n f e c t i o n  was t h e r e f o r e  an  e x c e p t io n ,  and  p ro b a b ly  
e x p la in s  th e  a p p a r e n t  im m unity  from  symptoms o f  so  many o o o l ie s  
who h a rb o u r  th e  worm.
V a r ie ty  o f  Worms.
O ut o f  1600 worms ex am in ed , 1451 o r  90% w ere N e c a to r  
a m e rlo a n u s  an d  149 o r  9.3%  o f  th e  A ncy loatom s v a r i e t y .
-  7 -
Sex o f  Worm.
Fem ale 
Male
P r o p o r t io n  o f  M ales to  F e m a le s#
N e o a to r  a m e rlc a n u s  1 m ale to  1*6 fem ale
A ney lostom e d u o d e n a le  1 " " 2 . 6  "
V a r ie ty  o f  I n f e c t i o n *
O ut o f  42 po stm o rtem  e x a m in a tio n s*  th e  f o l lo w in g
was n o te d .
S in g le  n e o a to r  i n f e c t i o n  21 o r  50%
" a n e y lo s to m e  " 2 o r  4*7%
m ixed n e o a to r  and  a n ey lo s to m e  " 19 o r  45*2%
S i t e  o f  Worm*
The l a r g e s t  num ber o f  hookworms i s  fo u n d  i n  th e  
u p p e r p a r t  o f  je ju n u m  s th e y  d e c re a s e  i n  num bers i n  th e  lo w e r 
p o r t io n  o f  th e  bow el* u n t i l  th e  ile u m  i s  rea c h e d *  w here th e y  
a r e  s c a n ty *  I n  a  few  c a s e s  one o r  two may be n o te d  i n  th e  
stom ach  (o n e  c a s e  fo u r )*  a n d  a  l a r g e  num ber may be  s e e n  I n  th e  
duodenum e x te n d in g  to  je ju n u m  and  ev en  to  ileum *  I n  th e  l a r g e  
bowel* a s  a  r u l e  none a r e  fo u n d  e x c e p t  a  few d e a d  ones*  e s p e c ia l ly *  
i f  thym ol o r  B e ta n a p h th o l  h a s  p r e v io u s ly  b een  g iv e n *  The worm 
I s  f i x e d  to  th e  m uoosa f o r  some h o u rs  a f t e r  d e a th *  when i t  can  
be p ic k e d  o f f  a l i v e ;  l a t e r  th e  dead  p a r a s i t e s  c an  b e  fo u n d  am ongst 
th e  mucus o r  o o n te n ts  o f  th e  bow el*
1015 o r  63*4% 
585 o r  36*5%
L e s io n s  i n  th e  b o w e l.
V ery o f t e n  n o th in g  abno rm al i s  d is c o v e r e d  in  th e  mucosa* 
even  when many worms a r e  p r e s e n t .  I n  a  p u re  n e c a to r  in f e c t io n *  
th e  mucous membrane may a p p e a r  norm al*  b u t  w i th  th e  l a r g e r  
an o y lo s to m es*  s m a ll  p e te o h ia e  accom pan ied  by a  c e r t a i n  am ount 
o f  mucus and  o a t a r r h  may be p r e s e n t .  The bow el i s  f r e q u e n t ly  
anaem ic  i n  k e e p in g  w ith  th e  g e n e r a l  a n a e m ia . L a rg e  num bers 
o f  worms do n o t  n e c e s s a r i l y  mean s e v e r e  anaem ia* w hich* how ever* 
i s  o f t e n  p r e s e n t  w ith  a  m o d e ra te  i n f e c t i o n .  P a t t y  d e g e n e ra t io n  
o f  th e  h e a r t*  l i v e r *  k id n e y s  e tc * *  i s  s e e n  i n  v e ry  few o a se s*  
a s  th e  o o o ly  h a d  u s u a l ly  d ie d  from  some o th e r  d is e a s e *  e . g . ,  
pneum onia* m a la r ia  o r  d y s e n te r y .
R e la t io n s h ip  o f  Hookworm d i s e a s e  to  M a la r ia  F e v e r .
T h is  i n v e s t i g a t i o n  h a s  b een  c a r r i e d  o u t  on v e ry  m a la r io u s  
e s t a t e s *  am ongst s u s c e p t i b l e  I n d i a n s .
The c o n c lu s io n s  we h av e  oome to  a r e  a s  f o l lo w s .
A lth o u g h  a  v e ry  l a r g e  p e rc e n ta g e  o f  I n d ia n  o o o l ie s  (o v e r  80%) 
h a rb o u r s  th e  hookworm* o n ly  3% o r  4% c an  be d e s c r ib e d  a s  s u f f e r i n g  
from  a n c y lo s to m ia s is *  a s  d ia g n o s e d  by  s e v e re  anaem ia*  m ark ed ' 
e o s in o p h l l i a *  p r e s e n c e  o f  ova  i n  s t o o l s *  d i l a t e d  h e a r t*  d ro p sy  e t c .  
L arge  num bers o f  " f e v e r ” c a s e s  a r e  a d m i t te d  to  h o s p i t a l ;  on  
e x a m in a tio n  b o th  m a la r i a  p a r a s i t e s  a n d  hookworm ova  a r e  fo u n d . 
T re a tm e n t i s  f i r s t  d i r e c t e d  to  th e  m a la r i a  c o n d i t io n *  and  th e n  
to  th e  hookworm .
So f a r  a s  th e  I n d ia n  o o o l ie s  o f  t h i s  p a r t  o f  th e  V o rld  a r e  
ooneerned*  m a la r ia  f e v e r  i s  th e  p re d o m in a n t d is e a s e *  and
9a n o y lo s to m ia s is  s e c o n d a ry .
The h a rb o u r in g  o f  hookworms lo w e rs  v i t a l i t y ,  p r e d i s p o s in g  p e rs o n s  
to  o th e r  d i s e a s e s  su ch  a s  d y s e n te r y ,  p n eum on ia , m a la r i a ,  o f t e n  
l e a d in g  to  a  f a t a l  t e r m in a t io n , '
The s m a l le r  n e o a to r  a m e ric a n u s  worm l a r g e l y  p re d o m in a te s  and 
may a c c o u n t f o r  th e  l e s s e n e d  am ount o f  m o r b id i ty .
Symptoms,
The d i s e a s e  oommences v e ry  g r a d u a l ly ,  and  o f t e n  i s  
n o t i c e d  when a  o o o ly  i s  r e c o v e r in g  from  some o th e r  d i s e a s e ,  
o r  hookworm o va  a r e  fo u n d  a t  th e  h o s p i t a l  r o u t i n e  e x a m in a tio n  
o f  b lo o d  and  f a e c e s .
The e s t a t e  m anagers h a v e  a  r u l e ,  t h a t ,  i f  a  o o o ly  d o es n o t  tu r n  
o u t  to  work h e  m ust go to  h o s p i t a l ,  and  so  i t  i s  o f t e n  fo und  
t h a t  a  l a b o u r e r ,  who i s  p u t  down a s  l a z y  o r  m a l ig n o r in g ,  h a rb o u rs  
th e  hookworm , w ith  s l i g h t  symptoms o f  a n c y lo s to m ia s i s •
O th e rs  a r e  a d m it te d  to  h o s p i t a l  w i th  some s im p le  o o m p la in t  such  
a s  e p i g a s t r i c  p a in ,  c o n s t i p a t i o n  o r  " f e v e r " ,  b u t  o f t e n  t h e r e  a r e  
no symptoms a t  a l l .
Some, who f e e l  d i s i n o l i n e d  o r  u n a b le  to  w o rk , come c o m p la in in g  
o f  b r e a t h l e s s n e s s  on s l i g h t  e x e r t i o n ,  when s ig n s  o f  anaem ia  
a r e  n o te d ,
A s m a ll  p r o p o r t io n  a r e  b ro u g h t  i n  w i th  s w o lle n  f e e t ,  l e g s  and  
f a o e ,  u t t e r l y  in c a p a b le  o f  any  w o rk . S ig n s  o f  an aem ia  a r e  s e e n  
i n  v a r io u s  g r a d e s .  The p a t i e n t  i s  w eak , h i s  mucous m em branes 
a r e  p a l e ;  h e  h a s  oedema ro u n d  th e  a n k le s ,  up h i s  l e g s  and  even  
to  h i s  s c ro tu m ; th e  fa o e  i s  s w o lle n ,  an d  i n  s e v e re  c a s e s ,  t h e r e
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i s  a s c i t e s .  The stom ach  i s  o u t  o f  o r d e r  and  he  may have  
e p i g a s t r i c  p a in  o r  h e a r tb u r n .  C o n s t ip a t io n  i s  common, b u t  
some h av e  d i a r r h o e a .
The eg g s a r e  e a s i l y  found  in  th e  s t o o l s ,  o f t e n  t o g e th e r  w ith  
th o s e  o f  A s c a r ls  L u a b r io o ld e s  and  T r ic h o o e p a lo u s  D is p a r .
The u r in e  i s  a s  a  r u l e  f r e e  from  a lb u m en .
The b lo o d  c h an g es  i n  m ild  o a s e s  re s e m b le  th o s e  o f  s im p le  anaem ia  
w ith  d im in u t io n  o f  th e  r e d  o e l l s  an d  h a e m o g lo b in ; som etim es 
th e  r e d u c t io n  i n  th e  am ount o f  th e  h aem o g lo b in  i s  in  e x c e s s  o f  
th e  r e d u c t io n  in  c o r p u s c le s  re s e m b lin g  c h l o r o t l o  b lo o d .  I n  
s e v e r e r  o a s e s ,  th e  b lo o d  i s  t h i n  a n d  w a te r y ,  and  o o a g u la te s  
w ith  d i f f i c u l t y ;  th e r e  i s  a  g r e a t  d im in u t io n  o f  b o th  h a em o g lo b in  
and r e d  c e l l s ,  an d  th e  b lo o d  f i lm s  on  e x a m in a tio n  re s e m b le  th o s e  
o f  p e r n ic io u s  a n ae m ia  w ith  p o l k l l o c y t e s ,  m e g a lo o y te s  an d  
m ie r o c y te s .
The e o s ln o p h i l e  le u c o c y te s  a r e  i n o r e a s e d ,  b u t  a s  a  m a la r ia  
i n f e c t i o n  i s  so  o f t e n  p r e s e n t ,  th e  e o s l n o p h l l l a  i s  m asked by 
a  m ononuo lear l e u o o c y to s l s ,
P e v e r .
U s u a lly  t h e r e  i s  no i n c r e a s e  o f  te m p e r a tu r e ,  w hich  may 
be a b n o rm a l. I n  some o a s e s ,  t h e r e  i s  a  m ild  i r r e g u l a r  p y r e x ia  
in  w h ich  th e  te m p e ra tu re  r a r e l y  r i s e s  above 100 d e g re e s  
P S h r e n h e l t ,  and  w h ich  i s  u n in f lu e n c e d  by q u in in e .  T h is  u s u a l ly  
d is a p p e a r s  when th e  p a t i e n t  h a s  g o t  r i d  o f  h i s  worms and  h a s  
been  w e l l  p u rg e d .
M en ta l sym ptom s.
C o o lie s  s u f f e r i n g  from  th e  d i s e a s e  a r e  a v e r s e  to  e x e r t io n
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o f  any  k i n d ,  and  a r e  o f t e n  s lo w  in  body and mind*
D eath  may en su e  i n  p ro fo u n d ly  anaem ic  c a s e s  from  sud d en  c a r d ia c  
f a i l u r e ,  b u t  a  c h r o n ic  d ia r r h o e a  o r  d y s e n te ry  u s u a l ly  ends th e  
s o e n e •
D e s c r ip t io n  o f  S p e c ie s  o f  Hookworm,
The a n e y lo s to m e  worms b e lo n g  to  th e  N em ato ld t c l a s s , and  fa m ily  
S t r o n g y l id a e .
The genus N e c a to r  a m e ric an u e  c o m p rise s  90$  and  th e  Anoylostom um  
duodenal®  1 0 $ , so  f a r  a s  t h i s  c o u n try  i s  c o n c e rn e d ,
These worms h a re  c y l i n d r i c a l  b o d ie s ,  a  deep  o r a l  c a p s u le ,  an d  
d u r in g  l i f e  a r e  f l e s h  c o lo u r e d .  The m outh o p en s i n t o  a  c a v i t y ,  
i n  w hich th e  o p e n in g  o f  th e  o e so p h ag u s i s  s i t u a t e d .  A rm a tu re s , 
such  a s  t e e t h ,  t h ic k e n in g s  o r  s p in e s  a r e  f r e q u e n t  a t  th e  o r i f i c e  
o f  th e  b u c c a l ,  o r a l  o r  o e s o p h a g e a l  o a p s u le ,  The o p e n in g  o f  
th e  fem a le  g e n i t a l s  i s  n e a r  th e  m id d le , a n d  i n  th e  fem ale  th e  
anus i s  s u b te r m in a l , th e  t i p  o f  th e  t a l l  b e in g  b l u n t l y  p o in te d .
The m ale  i s  s m a l l e r ,  th e  c lo a c a  i s  t e r m in a l ,  an d  s u r ro u n d e d  by 
f o u r  m embranous f l a p s ,  s t r e n g th e n e d  by  c h l t i n o u s  r i b s  fo rm in g  
th e  o o p u la to r y  b u r s a .  T here  a r e  two lo n g  u n e q u a l s p i c u l e s .
The two g e n e ra  can  b e  d i s t i n g u i s h e d  w i th o u t  m easu rem en ts  by th e  
n aked  e y e ;  i n  N e o a to r  th e  h e a d  i s  m ore a b r u p t l y  b e n t  b ack  in  
b o th  s e x e s ,  and  i n  th e  m ale  th e  o o p u la to ry  b u r s a  i s  n o t  i n  th e  
m id d le  l i n e ,  b u t  d i r e c t e d  to  o n e  s i d e ,
N e o a to r  a m o r lc a n u s .
The commoner worm h a s  a  c y l i n d r i c a l  b o d y , i s  s m a l l e r ,  m ore s l e n d e r ,
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and  s l i g h t l y  t h in n e r  a n t e r i o r l y .  The h e a d  i s  a c u te ly  b e n t  
d o r s a l l y  : th e  m outh h a s  a  v e n t r a l  p a i r  o f  p ro m in e n t s e m ilu n a r  
p l a t e s ,  an d  a  d o r s a l  p a i r  o f  i l l  d e v e lo p e d  p l a t e s .  The o p e n in g  
o f  th e  d o r s a l  h e a d  g la n d  fo rm s a  c o n ic a l  p r o j e c t i o n  in to  th e  
f l o o r  o f  th e  m o u th , a n d  deep  i n  th e  c a v i ty  a p p e a r  one p a i r  o f  
d o r s a l  and  one  p a i r  o f  v e n t r a l  su tm e d ia n  l a n c e t s .
The fem a le  i s  9 to  11 mm I n  l e n g th  an d  *5 mm I n  b r e a d th  : th e  
v u lv a  i s  s i t u a t e d  i n  th e  a n t e r i o r  h a l f  o f  th e  body  n e a r  th e  
m id d le ,
The m ale i s  7 to  9 mm lo n g  by *35 mm b r o a d .
The b u r s a  c o n s i s t s  o f  two l a r g e  l a t e r a l  lo b e s  j o in e d  to  a  d o r s a l  
m edian  lo b e ,  w hich  a p p e a rs  a s  i f  d iv id e d  i n to  tw o , and  to  an  
i n d i s t i n c t  v e n t r a l  l o b e .  T h ere  i s  a  s l i g h t  v e n t r a l  e n la rg e m e n t 
j u s t  p o s t e r i o r  to  th e  p o in t  a t  w hich  th e  b u r s a  j o i n s  th e  body 
w a l l .  The c o s ta  d o r s a l i s  i s  d iv id e d  a t  i t s  b a s e  i n to  two 
d iv e r g in g  b ra n o h e s ,  w hich  a r e  b i p a r t i t e .  The common b a se  o f  
th e  c o s ta  d o r s a l i s  and  o o s ta  d o r s a l i s  e x te r n a  i s  v e ry  s h o r t ,  
w h ile  th e  l a t t e r  r a y  i s  lo n g  a n d  s l e n d e r .  The o o s ta  l a t e r a l i s  
e x te r n a  i s  c lo s e l y  jo in e d  to  th e  o o s ta  l a t e r a l i s  m e d ia . The 
s p lo u le s  a r e  lo n g  an d  s l e n d e r  and  te r m in a te  i n  b a rb e d  p o i n t s ,  
Anoylostom um  d u o d e n a le .
The body i s  e lo n g a te d ,  t a p e r in g  from  b a ck  to  f r o n t  i n  b o th  s e x e s .  
The m outh i s  t e r m i n a l ,  w i th  a  o h l t in o u s  w a l l ,  w h ich  v e n t r a l l y  
c a r r i e s  two p a i r s  o f  h o o k l ik e  t e e t h ,  a n d  d o r s a l l y  one p a i r .  C lose  
to  th e  b a se  o f  th e  o u t e r  v e n t r a l  t o o th  o p en s th e  s i n g l e  c e l l e d  
h e a d  g l a n d ,  ru n n in g  th ro u g h  n e a r l y  h a l f  th e  l e n g th  o f  th e  b o d y .
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I n  th e  f l o o r  o f  th e  m outh , t h e r e  a r e  two v e n t r a l  c h i t in o u s  
p l a t e s  and  th e  p ro m in e n t o p e n in g  o f  th e  d o r s a l  h e a d  g la n d .
The fem ale  i s  10 to  13 mm lo n g  by 1 mm b ro a d , and  h a s  th e  v u lv a  
a t  th e  J u n c t io n  o f  th e  m id d le  and  h in d e r  p a r t s  o f  th e  body from  
w hich  a  s h o r t  v a g in a  o pens i n t o  two tu b e s ,  w hich a r e  d i v i s i b l e  
i n t o  o v l j e o t o r ,  u t e r u s ,  re c e p ta c u lu m  s e m in ls  and  a n  o v a ry .  The 
m ale m ea su re s  9 to  10 ms a n d  *5 mm in  b r e a d th .  I t  h a s  a  c o p u la to ry  
b u rs a  a t  th e  p o s t e r i o r  e n d , u m b re l la - s h a p e d  and  s u p p o r te d  by 
o h i t ln o u s  r o d s ,  w h ich  h ave  th e  fo l lo w in g  a r r a n g e m e n ts .
I n  th e  m ed ian  d o r s a l  l i n e  i s  th e  c o s ta  d o r s a l i s ,  d iv id in g  i n t o  
two sm a ll  b ra n c h e s  r a m i f ie d  a t  t h e i r  t i p s ,  P o s t e r o - l a t e r a l l y ,
th e r e  i s  one  r o o t  on each  s id e  -  th e  s i n g l e  o o s ta  d o r s a l i s  e x te rn a  
in  f r o n t  o f  w hich  i s  a  s i n g l e  b ro a d  l a t e r a l  r o o t ,  d i v id in g  i n t o  
th e  c o s ta  l a t e r a l i s  p o s t e r i o r ,  th e  c o s t a  l a t e r a l i s  m e d ia , an d  
th e  o o s ta  l a t e r a l i s  e x te r n a .  I n  f r o n t  on each  s i d e  i s  th e  
o o s ta  v e n t r a i l s .
The m ale g e n e r a t iv e  o rg a n s  c o n s i s t  o f  a  t e s t i s  i n  th e  form  o f  a 
tu b e ,  an  o v a l  v e s i c u l a  s e m in a l l s ,  and  a  lo n g  cem ent g la n d ,  whose 
s e c r e t i o n  f i x e s  th e  m ale  to  th e  fem a le  d u r in g  c o n ju g a t io n ,  and  
a  s p i c u le  s a c .
L i f e - H i s t o r y ,
The f o l lo w in g  a c c o u n t  a p p l i e s  to  b o th  w orm s.
The fem a le  l a y s  th e  eg g s i n  th e  je ju n u m  : th e y  a r e  o v a l ,  w ith  
b ro a d  ro u n d e d  p o l e s ,  s u r ro u n d e d  by a  oo l o u r  l e s s  s h e l l ,  i n s i d e  
w hich  l i e s  a n  o v a l  g r a n u la r  m ass s e p a r a te d  from  th e  s h e l l  by  a  
c o n s id e r a b le  s p a c e .  They m easu re  *05 mm to  '0 3  mm i n  a n ey lo s to m e
and  *06 mm to  *03 ram i n  n e o a to r .  On i t s  way down th e  a l im e n ta r y  
c a n a l  th e  ovum d iv id e s  i n t o  two and  th e n  in to  fo u r  se g m e n ts , i n  
w hich  c o n d i t io n  i t  i s  o f t e n  fo u n d  i n  th e  f a e c e s .  I n  tw e n ty - fo u r  
to  f o r t y - e i g h t  h o u r s ,  i f  c o n d i t io n s  o f  a i r ,  w a te r  an d  h e a t  a r e  
f a v o u r a b le ,  th e  embryo can  be  s e e n  c o i l e d  up i n  th e  e g g , from  
w hich i t  e s c a p e s  a s  a  l a r v a  and  fe e d s  on  th e  f o e c a l  m a t t e r .
M o is tu re  and  h e a t  a r e  th e  m ain  c o n d i t i o n s ,  and  th e  b e s t  te m p e ra tu re  
i s  a  u n ifo rm  7 5 °7 , w h i l s t  th e  m o is tu re  i s  a lw ay s c o n ta in e d  i n  th e  
f a e c e s  o r  on  th e  g ro u n d . The em bryos, when h a tc h e d  o u t ,  a r e  
n e e d le  s h a p e d , and  p o in te d  p o s t e r i o r l y  m e a su rin g  ro u g h ly  2 0 0 / ^  
i n  le n g th  by 1 5 y V -  i n  b r e a d th .  They a r e  a c t i v e l y  m o t i l e ,  
r h a b d i t e  i n  form  an d  p o s s e s s  a  lo n g  c y l i n d r i c a l  t e r m in a l  m outh 
o p en in g  i n t o  an o e so p h a g u s , n a rro w  a t  f i r s t ,  a n d  th e n  s w e l l in g  
o u t  i n to  a  b u lb  w i th  t h r e e  v a lv e s  : t h e  s t r a i g h t  i n t e s t i n e  w ith  
i t s  s u r ro u n d in g  g r a n u la r  m a t e r i a l  o p en s  i n t o  an  a n u s  a t  some 
d i s t a n c e  i n  f r o n t  o f  th e  t i p  o f  th e  t a i l .  The l a r v a e  l i v e  i n  
m o is t  e a r t h  o r  m a te r  and  r a p i d l y  g e t  l a r g e r ;  th e y  c a s t  o f f  t h e i r  
s k i n ,  becom ing n a r ro w e r ,  th e  anatom y o f  th e  o e so p h ag u s  and  m outh 
c h a n g e s , and  a  new s k in  form s i n s i d e  th e  o h l t ln o u s  c u t i c l e .  A t 
th e  end o f  f iv e  d ay s  f e e d in g  an d  g ro w th  now c e a s e ,  and  th e  
m o t io n le s s ,  e n o y s te d  em bryos c an  l i v e  i n  m o is t  e a r t h  o r  w a te r  f o r  
m onths on  th e  fo o d  m a t e r i a l  e n c lo s e d  i n  t h e i r  own c e l l s ,  u n d e rg o in g  
a  f i n a l  s t a g e  o f  d e v e lo p m e n t. Man i s  i n f e c t e d  i f  th e  em bryos 
a r e  sw a llo w e d , an d  t h i s  o f t e n  h a p p en s  from  e a t in g  o r  m ix in g  food  
w ith  f i n g e r s  s o i l e d  w ith  e a r t h  o r  d r in k in g  w a te r  c o n ta in in g  
an ey lo s to m e  l a r v a e .
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P r o f e s s o r  L oos h a s  shown w hat w ould  a p p e a r  to  be th e  more 
Im p o r ta n t  m ethod o f  i n f e c t i o n .  D u rin g  th e  s ta g e  o f  e n o y s tm e n t, 
th e  l a r v a e  may become a c t i v e  and  move upon w e t s u r f a c e s  : th e y  
can  p e n e t r a t e  th e  s k in  th ro u g h  th e  h a i r  f o l l i c l e s , c a u s in g  
e r u p t io n s  and  s o r e s ,  known a s  N w a te r  i t c h ,  “ a  common c o m p la in t 
among th e  T am il o o o l ie s  i n  M alay a .
From th e  h a i r  f o l l i c l e s ,  th e y  f o r c e  t h e i r  way v i a  th e  su b c u ta n e o u s  
t i s s u e  i n t o  th e  venous b lo o d v e s s e ls  and  ly m p h a t ic s .  By th e  
b lo o d v e s s e l s ,  th e y  e a s i l y  r e a c h  th e  r i g h t  h e a r t  and  lu n g s ;  many 
a r e  k i l l e d  i n  th e  ly m p h a t ic s ,  b u t  some g e t  th ro u g h  to  th e  b lo o d , 
and  i n  t h i s  way a r e  c a r r i e d  to  th e  lu n g s .  They now work t h e i r  
way o u t  o f  th e  c a p i l l a r i e s  i n t o  th e  lum en o f  th e  a i r  c e l l s ,  and  
t r a v e l  up th e  b r o n c h i ,  t r a c h e a  a n d  la r y n x  i n t o  th e  o e so p h a g u s , 
an d  so th ro u g h  th e  stom ach  to  th e  i n t e s t i n e s .  When th e  l a r v a e  
h ave  re a c h e d  t h i s  s t a g e ,  th e y  a r e  n o t  d e s t r o y e d  by th e  a c id  
c o n te n ts  o f  th e  s to m ac h , and  p a s s  on  i n t o  th e  duodenum , w here 
th e y  u n d erg o  e o d y s i s ,  an d  a t t a c h  th e m se lv e s  to  th e  mucous 
membrane o f  th e  s m a ll  i n t e s t i n e .  The tim e  o c c u p ie d  by t h i s  
jo u rn e y  i s  b e l i e v e d  to  b e  from  se v e n  to  t e n  d a y s .
I n  th e  s k i n ,  th e y  u n d e rg o  t h e i r  se o o n d  e c d y s i s ,  b e g in n in g  th e  
t h i r d  s ta g e  o f  d e v e lo p m e n t, d u r in g  w hich  th e  p r o v i s i o n a l  b u c c a l  
c a p s u le  i s  fo rm e d . A t h i r d  e c d y s i s  i n  th e  i n t e s t i n e  i n  fo u r  
to  f i v e  days a f t e r  t h e i r  a r r i v a l  commences th e  f o u r th  s ta g e  
c h a r a c t e r i s e d  by  th e  p r o v i s i o n a l  b u c c a l  c a p s u le  arm ed w i th  a  
d o r s a l  an d  v e n t r a l  p a i r  o f  t e e t h  : th e  s e x e s  now become 
d i f f e r e n t i a t e d  and  th e  p e rm a n en t b u c c a l  c a p s u le  i s  fo rm e d . The
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f o u r th  e c d y s is  fo u r  to  s i x  days l a t e r  r e s u l t s  In  th e  a p p ea ra n c e  
o f  th e  a d u l t  worms*
They now m easu re  3 to  5 m i l l im e t r e s  i n  le n g th  and  in  a b o u t 
e i g h t  d a y s , th e  g e n e r a t iv e  o rg a n s  b e g in  to  a t t a i n  m a tu r i t y ;  
th e  f i r s t  c o p u la t io n s  ta k e  p la c e  an d  a  few days l a t e r  th e  f i r s t  
eg g s a p p e a r  i n  th e  f o e c e s ,  th u s  c o m p le tin g  th e  c y c le  o f  
d e v e lo p m e n t, o f  w hich th e  p o r t io n  a f t e r  i n f e c t i o n  o c c u p ie s  fo u r  
to  s i x  w eek s.
D rug T rea tm en t o f  Hookworm I n f e c t i o n ,
The o b j e c t  o f  t r e a tm e n t  i s  to  e x p e l  th e  w orm s, n o t  an 
e a sy  m a t t e r ,  and  o f t e n  s u c c e s s f u l  o n ly  a f t e r  r e p e a te d  a t t e m p t s .  
B e fo re  com m encing, th e  g e n e r a l  c o n d i t io n  o f  th e  p a t i e n t  sh o u ld  
be  e n q u ire d  i n t o ,  e s p e c i a l l y  th e  h e a r t ,  a s  th e  d ru g s  u s e d  a r e  
p o w e r fu l .
We h a v e  to  d e a l  w ith  u n d i s c i p l i n e d ,  i g n o r a n t  T am il c o o l i e s ,  
o f t e n  o f  p o o r p h y s iq u e ,  s u s p ic io u s  o f  W este rn  m ed ic in e , and  
whose one d e s i r e  i s  to  be  o u t  o f  h o s p i t a l ,  w o rk in g  f o r  wages 
w hich to  them  a r e  s u f f i c i e n t  to  e n a b le  them  i n  a  few y e a r s  to  
r e t u r n  to  I n d i a ,  w here th e y  n eed  n o t  work a g a i n .
The n a t i v e  d r e s s e r s ,  who a d m in is te r  th e  d r u g s ,  have  a s  a  r u l e  
v e ry  l i t t l e  e x p e r ie n c e  o f  d i s e a s e ,  l a c k  i n i t i a t i v e ,  r e s o u r c e  
and  o f t e n  a u t h o r i t y .
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The h o s p i t a l s  on th e  e s t a t e s  a r e  s i t u a t e d  in  c o u n try  d i s t r i c t s ,  
a t  some d i s t a n c e  from  th e  o u t s t a t i o n s ,  so t h a t  E u ro p ean  s u p e r v is io n  
a t  n ig h t  i s  p r a c t i c a l l y  o u t  o f  th e  q u e s t io n .
The a r t  o f  n u r s in g  i s  unknown, a n d , r e s t  i n  b e d , th e  e n s u r in g  o f  
a low d i e t ,  th e  a d m i n i s t r a t i o n  o f  p u r g a t iv e s  c a n n o t be r e l i e d  
u p o n .a s  c o o l i e s  w i l l  w ander a b o u t ,  s t e a l  any a v a i l a b l e  fo o d , and 
evade m e d ic a l t r e a tm e n t .
The f o l lo w in g  i s  th e  r o u t in e  t r e a tm e n t
th e  day b e f o r e  th e  p a t i e n t  r e c e i v e s  o n ly  c o n g e e , t h a t  i s ,  a  k in d  
o f  r i c e  g r u e l ;  a t  n i g h t  he  g e t s  a  dose  o f  s a l t s  o r  w h ite  m ix tu re ;  
a t  7 a .m . n e x t  m o rn in g  th e  d ru g  i s  a d m in is te r e d  i n  two d o se s  a t  
an h o u r 's  I n t e r v a l ,  a t  10 a .m . a n o th e r  p u rg e  i s  g iv e n  and a t  
3 p .m . h e  g o es on to  th e  o r d in a r y  d i e t .
The s t o o l s  a r e  c o l l e c t e d ,  s t r a i n e d  and  th e  worms s e a rc h e d  f o r .
The t r e a tm e n t  u s u a l ly  r e q u i r e s  to  be r e p e a te d  t h r e e  o r  fo u r  tim e s  
a t  i n t e r v a l s  r a n g in g  from  two d ays to  a  w eek . The f a e c e s  a r e  
exam ined from  tim e  to  tim e  f o r  o v a , when f u r t h e r  m e d ic a t io n  may 
be n e c e s s a r y .
We have  u s u a l ly  to  be  c o n te n t  w ith  e x p u ls io n  o f  th e  g r e a t e r  
number o f  th e  worm s. T onic t r e a tm e n t  w ith  i r o n  and  a r s e n i c  i s  
g iv e n  f o r  some w e e k s , and  th e  c o o ly  r e c e i v e s  good c u r ry  and  r i c e ,  
h i s  no rm al d i e t .
The f o l lo w in g  d ru g s  h av e  b e en  t r i e d  w ith  more o r  l e s s  s u c c e s s .  
Thymol.
T h is  i s  a  v e ry  p o iso n o u s  d ru g  in  l a r g e  d o s e s  i . e . ,  20 to  
30 g r a in s  r e p e a te d  i n  a n  h o u r ,  and  i n  weak p a t i e n t s  may be
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follow ed by c o l la p s e .  It* i s  so lu b le  in  a lco h o l and o i l .  In  the 
e s ta te  h o s p i t a l s ,  i t  i s  very  easy  fo r  a oooly to  g e t  g in  or 
n a t iv e  to d d y , o r to  re c e iv e  a dose o f  c a s to r  o i l  by m is tak e , 
and many sudden d ea th s  have o ccu rred  from th e se  c a u se s , so th a t  
thym ol, as a ro u tin e  d rug  fo r  t r e a t in g  hookworm d ise a se  in  
c o o lie s  has been la rg e ly  g iven  u p , and i s  re se rv e d  fo r  Europeans, 
E u ra s ia n s , o r  educated  n a tiv e s  under n u rs in g  su p e rv is io n . 
E ucalyptus O il and Chloroform .
T h ir ty  drops o f  eu ca ly p tu s  o i l ,  f o r ty  o f  ch lo ro fo rm , 
and ten  drachms o f  c a s to r  o i l  a re  mixed, and a f t e r  th e  u su a l 
s ta rv a t io n  and p u rg a tio n , h a l f  i s  g iven  f i r s t  th in g  in  the 
m orning and th e  rem ainder in  h a l f  an hour fo llow ed in  two hours 
by a s a l in e  pu rge . The o o o lie s  l ik e  t h i s  form o f  tre a tm e n t , 
b u t i t  i s  n o t so e f f ic a c io u s  as thym ol, and r e q u ire s  to  be 
re p e a te d  o f te n e r :  t h i s  method i s  n o t used  g r e a t ly  a s  an y th in g  
from ten  to  f i f t e e n  doses a re  v ery  o f te n  n e c e s s a ry , t i r i n g  to  
bo th  p a t ie n t  and p h y s ic ia n .
B e ta -n a p h th o l.
T his drug can be g iven  in  g e la t in e  ca p su le s  up to  
s ix ty  g ra in s  fo r  a t re a tm e n t , th e  u su a l doses b e in g  30 g ra in s  
fo llow ed by 20 g ra in s  fo r  a d u l t s .  I t  i s  much th e  s a f e s t  form 
o f  tre a tm e n t in  th e  hands o f  u n s k i l le d  d r e s s e r s ,  and where la rg e  
numbers o f  p a t ie n t s  r e q u ir e  tre a tm e n t. A part from a f e e l in g  
o f  warmth and bu rn ing  in  th e  stom ach, no bad e f f e c t s  fo llow  i t s  
a d m in is tra tio n s  i t  shou ld  be avo ided  when th e  u r in e  co n ta in s  
album en, and in  k idney d ls M s e s .
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The r e s u l t s  a re  n o t so good as w ith  thym ol, so I t  r e q u ir e s  to
be re p ea ted  a t  r e g u la r  I n te r v a l s .
B e ta-naph tho l I s  s p e c ia l ly  v a lu a b le  in  th e  tre a tm e n t o f  the  many 
m ild oases where hookworm ova a re  found a t  th e  ro u tin e  exam ination , 
and where the  e x h ib it io n  o f  la rg e  doses o f  thymol to  many n a tiv e
p a t ie n ts  would c e r ta in ly  be fo llow ed  by a c c id e n t .
In  very  anaemic and d e b i l i t a t e d  p a t i e n t s ,  i t  i s  a lso  g iven  when 
thymol would be dangerous.
O il o f  Chenopodium.
This form o f  tre a tm en t i s  the  most re c e n t  and most 
s u c c e s s fu l . I t s  a c t io n  appears to  p a ra ly se  the  worm, making i t  
loosen  i t s  h o ld  on the  mucosa so th a t  an e f f i c i e n t  purge must 
fo llo w , i f  th e  drug i s  to  be s u c c e s s fu l .  I t  i s  b e s t  g iven  as 
fo llow s f o r ty  drops o f  o i l  o f  chenopodium, one drachm o f  gum 
o f  a c a c ia  and one ounce o f  w ater a re  w e ll e m u ls if ie d ; th e  p a t ie n t  
i s  p rep ared  in  th e  u su a l way and h a l f  i s  g iven  a t  7 a .m .,  the
o th e r  h a l f  a t  8 a .m ., fo llow ed  by one o r two ounces o f  c a s to r  o i l
o r  a la rg e  dose o f  s a l t s  a t  10 a .m .,  An easy way i s  to  g ive
20 drops o f  th e  o i l  on a  p iece  o f  sugar and re p e a te d .
The trea tm en t can be g iv en  tw ice a week w ith o u t g r e a t  d isco m fo rt, 
a p a r t  from a f e e l in g  o f  g id d in e s s , when th e  dose may be d im in ished  
to  t h i r t y  drops o r  even tw enty .
Large numbers o f  worms have been e x p e lle d  by t h i s  d ru g .
-  20
Some thousands o f  cases o f  hookworm in f e c t io n  have been t r e a te d ,  
and te n  w i l l  now be d e sc rib ed  b r i e f l y .  Very o f te n ,  the number 
o f  worms does n o t seem to  b ear any r e la t io n s h ip  to  the  amount o f  
anaem ia, and w ith  a few worms sev e re  s ig n s  a re  o f te n  p re s e n t ,  
w hile  hundreds o f  p a r a s i te s  w i l l  be ex p e lle d  from p a t i e n t s ,  who 
have been ad m itted  fo r  o th e r  d is e a s e s  w ith  no s p e c ia l  symptoms 
o f  an c y lo s to m ia s is .
Case 1 . Photos 1 and 2 .
Suppiah, male Tamil cooly  age 18, Seremban Rubber C o ., was 
adm itted  to  h o s p i ta l  February  4 th  1916 com plaining o f  g en e ra l 
weakness and sw e llin g  o f  two months* d u ra t io n .
C ondition  on A dm ission.
The face i s  sw o llen , the  e y e lid s  pu ffy  s th e re  i s  
extrem e p a l lo r  o f  c o n ju n c tiv a l and b u cca l mucous membranes.
The f e e t  and le g s  a re  sw ollen  and p i t  e a s i ly ;  the  abdomen i s  
p ro tu b e ra n t,  b u t he i s  r e a l l y  t h i n .
He has b re a th le s s n e s s  and p a lp i t a t io n  on e x e r t io n ,  and the 
v e s s e ls  in  h i s  neck p u ls a te  m arkedly.
The h e a r t  i s  d i la te d  : the  apex b e a t i s  sm all and th e  c a rd ia c  
im pulse n o ted  j u s t  below h i s  n ip p le  in  the  f i f t h  space : the 
p re c o rd ia l  d u ln e ss  I s  4 f  in c h e s . A w e ll marked s y s to l i c  
murmur i s  h e a rd  over th e  whole c a rd ia c  a r e a ,  b e s t  over th e  base 
and l e f t  edge o f  sternum .
The p u lse  i s  s o f t  and oom presslb le  numbering 96 p e r m inu te .
I dUv^t-j ^  ^ n^ rru*
'p £ < A >  /
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F ev er.
The evening  r i s e  o f  tem pera tu re  ranges between 99°F and
100° F.
S p leen ,
The sp leen  i s  en la rg ed  and i t s  low er edge i s  f e l t  4* 
below c o s ta l  m argin .
L iv e r ,
This organ  i s  sw ollen  and te n d e r , and i t s  low er border 
i s  no ted  2** below c o s ta l  m argin in  n ip p le  l i n e .
Lungs, no rm al.
U rin e , no rm al.
The foeoes c o n ta in  ova o f  hookworm and th o se  o f  tr ich o c ep h a lo u s  
B isp a r ,
The blood i s  th in  and w atery  : th e re  i s  g r e a t  d im in u tio n  o f  
bo th  haem oglobin and b lood c e l l s  : no m a la r ia  p a r a s i t e s  a re  
seen , b u t th e re  i s  a m ononuclear le u c o c y to s ls ,  showing the 
p resence o f  a m a la r ia l  in fe c tio n * '
T reatm ent,
He was g iven  the  u su a l purge and p u t on to  qu in ine 
su lp h a te  ten  g ra in s  th re e  tim es a day,
B etanaph tho l was g iv en  50 g r a in s ,  d iv id ed  in to  30 and 20 g ra in s  
and rep ea ted  on th re e  d i f f e r e n t  m ornings, when a sm a ll number 
o f  worms ran g in g  from 6 to  10 was c o l le c te d  on each o cc as io n .
The foeces were examined from tim e to  tim e fo r  ova w ith  n eg a tiv e  
r e s u l t s ,  and the  a n th e lm ln th lc  r e p e a te d .
cu*
  .  -------------------------------------------------
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P a t ie n t  was p u t on to  a to n ic  c o n ta in in g  I ro n ,  a r s e n ic  and 
t in c tu r e  o f  d i g i t a l i s ,  and re c e iv e d  ten  g ra in s  o f  q u in ine  d a i ly .  
A fte r  a re s id e n c e  o f  seven weeks in  h o s p i t a l ,  he re tu rn e d  to  
the  l i n e s ,  and proceeded to  w ork.
N ote .
The m a la r ia  e lem ent in  t h i s  case c o n tr ib u te d  g r e a t ly  to  
the  s e v e r i ty  o f  th e  symptoms.
Case I I .  Photo 5 .
Karavan V II , male Malayalam cooly  age 26 , Anglo-Malay Rubber C o., 
was adm itted  to  h o s p i ta l  Pebruary  15th 1916 com plaining o f  
" f e v e r ,M w eakness, and s l i g h t  sw e llin g  o f  th e  f e e t  o f  ten  days1 
d u ra tio n .
C ondition  on A dm ission.
He was b rough t to  h o s p i ta l  by h is  f r ie n d s .
The tem peratu re  was 103°P and th e  p u lse  was s o f t ,  com pressib le  
numbering 100.
Benign t e r t i a n  m a la r ia  p a r a s i te s  were found in  h is  b lood and 
he was g iven  t h i r t y  g ra in s  o f  q u in in e  d a i ly .
February 1 8 th .
He now had no fe v e r  : the  face  was sw ollen  and 
p u f fy , and th e  mucous membranes s l i g h t ly  p a le  : th e  f e e t  and 
le g s  were oedematous and p i t t i n g  on p re s su re  was o b ta in ed  over 
th e  sk in  bones^
The tongue was f u r r e d ,  th e  bowels c o n s tip a te d  : round worm and
T i t  ' i—
'fULto 3
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hookworm ova  w ere fo und  i n  th e  f o e c e s .
S p le e n ,
T h is  o rg a n  was e n la rg e d  and  i t s  lo w e r edge c o u ld  be 
f e l t  2M below  c o s t a l  m arg in*
L iv e r , n i l .
L u n g s, n i l .
K id n e y s , n i l .
H e a rt.
There i s  a s o f t  blow ing murmur over pulmonic a re a  and 
down l e f t  s id e  o f  ste rnum , w ith  s l i g h t  c a rd ia c  d i l a t a t i o n .  
T reatm ent.
Twenty drops o f  o i l  o f  chenopodlum on o rd in a ry  g ra n u la r  
sugar were g iven  on an empty stomach and a la rg e  dose o f  p u rg a tiv e  
ad m in iste red  th re e  hou rs l a t e r .  The s to o ls  were s t r a in e d  and 
over two hundred worms o o l le c te d .
The trea tm en t was re p e a te d  on th re e  o ccasio n s w ith  n e g a tiv e  
r e s u l t s .
Ova were looked fo r  from time to  tim e b u t none found.
S antonin  was g iven  fo r  th e  round worms.
P a t ie n t  was p u t on to  a  q u in in e , I ro n  and A rsenic to n ic  fo r  
th re e  weeks, when he re tu rn e d  to  h i s  work.
Case I I I .  Photos 4 & 5 .
B e n ja lia h , male Telegu oooly age 29 , Anglo-Malay Rubber C o., 
was adm itted  to  h o s p i ta l  2 1 s t March 1916 com plain ing  o f  Mfe v e rM
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and headache o f  two weeks' d u ra t io n .
Condition on A dm ission,
He i s  a b ig  man, slow , clumsy and l e th a r g ic ;  h is  
face I s  sw ollen  and the  s k in  ower h i s  sh in s  p i t s  on p re s s u re .
He has no f e v e r ,  th e  p u lse  I s  100 p e r m inu te, s o f t  and 
co m p ress ib le . He f e e ls  t i r e d  end unable to  do h i s  ta p p in g  
and g e ts  b r e a th le s s  when he I s  c a rry in g  the l a t e x  b u c k e ts ,
The tongue i s  s l i g h t ly  f u r r e d ,  th e  a p p e t i te  p o o r , bowels r e g u la r ,  
the faeces  c o n ta in  ancylostorae ova.
H e a r t,
The apex b e a t  I s  in  f i f t h  space j u s t  below n ip p le : 
the  p re c o rd ia l  d u ln ess  i s  4 M ; a loud blow ing s y s to l ic  murmur 
Is  no ted  a t  apex , h ea rd  b e s t  in  th e  fo u rth  space  between n ip p le  
and m ld s te m a l l i n e s .  The second sound i s  a c ce n tu a te d  In  
pulmonic a r e a .
S p leen ,
The lower b o rd e r I s  f e l t  below c o s ta l  m argin . 
Lungs. n i l .
K idneys. n i l .
Blood.
No m a la ria  p a r a s i te s  se e n , b u t a 25J& e o s ln o p h llla
i s  n o te d .
T re a tm e n t,
He was p u t on to  qu in in e  h y d ro ch lo rid e  t h i r t y  g ra in s  
a day fo r  a  few d ays.
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F o r ty  d ro p s  o f  o i l  o f  chenopodium  in  two d o se s  w ere g iv e n ,  and 
t h i r t y  worms p a s s e d  s th e  r e p e a t  p ro d u ce d  tw e n ty - f iv e  worm s.
He was p u t  on to  an i r o n  to n ic  f o r  a  c o u p le  o f  w eek s , and  th e  
a n th e lm in th lc  r e p e a t e d ,  b u t  o n ly  a  few p a r a s i t e s  w ere o b ta in e d .  
Ho ova w ere found  a f t e r  r e p e a te d  e x a m in a t io n s ,  and  h e  r e tu r n e d  
to  h i s  work f e e l i n g  " b e t t e r  in  h i s  b o d y ."
Case IV. Photo 6 .
Komarachee, male 28, Tamil cooly Seremban e s t a t e ,  was ad m itted
to  h o s p i ta l  on 28th January  1916 com plaining o f  weakness and
sw e llin g  o f  h is  f e e t  and le g s  o f  two weeks* d u ra t io n .
C o n d itio n  on A d m iss io n ."
H is face  looks f u l l  and sw ollen  and in  th e  mornings 
h is  lower e y e lid s  a re  d i s t i n c t l y  p u f fy . The f e e t  and le g s  a re  
oedem atous, and th e re  i s  d i s t i n c t  p i t t i n g  on p re s su re  o ver the 
sk in  bones. The mucous membranes a re  p a le  : the tongue i s  
f u r r e d ,  the  a p p e t i te  p o o r, th e  bowels c o n s t ip a te d , th e  foeces 
c o n ta in  la rv a e  o f  s tro n g y lo ld e s  s t e r c o r a l ! s  and ancylostom e ova. 
The tem peratu re  i s  99°F and the  p u lse  120 p e r m in u te , s o f t  and 
r e g u la r .
H e a r t.
The apex b e a t i s  im m ediately  below n ip p le  in  f i f t h  
space : th e re  i s  o a rd iac  p u ls a t io n  in  second and th i r d  spaces : 
p re c o rd ia l  d u ln ess  m easures 4 “ : a s o f t  haem ic murmur i s  heard  
a t  the base and a long  th e  l e f t  edge o f  th e  sternum .
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S p le e n .
The low er edge I s  f e l t  1" below c o s ta l  m arg in .
L iv e r . n i l .
Lungs. n i l .
U r in e . n i l .
B lo o d .
There a re  no m a la r ia  p a r a s i t e s .  The haemoglobin 
and co rp u sc le s  a re  d im in ished  about 20$, showing a c o n d itio n  o f  
sim ple anaem ia.
T re a tm e n t .
He was g iven  an a p e r ie n t  and p u t on to  t h i r t y  g ra in s  
o f  qu in in e  a day . A few days l a t e r ,  tw enty drops o f  o i l  o f  
ohenopodlum were g iven  on s o f t  su g a r , fo llow ed by a la rg e  dose 
o f  w hite  m ix tu re , when tw enty hookworms were c o l le c te d .  This 
was re p e a te d  in  a week and tw enty f iv e  worms e x p e lle d . No ova 
were found in  th e  foeces on re p e a te d  exam ination . He rece iv ed  
th re e  weeks to n ic  tre a tm e n t and chenopodlum was ag a in  g iven  w ith 
n eg a tiv e  r e s u l t s .  A ll h i s  symptoms d isap p ea red  and he absconded 
two days l a t e r  to  resume h i s  work.
Case V. Photo 7 .
Ramadoo, 25 , male T elegu , Rubber E s ta te s  o f  Jo h o re , was adm itted  
to  h o s p i ta l  on 2 1 s t March 1916 com plaining o f  sw ollen  f e e t ,  le g s  
and face  o f  a week’ s d u ra tio n .
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The face  i s  sw o llen , th e  low er e y e lid s  a re  puffy  :
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^ < X J£^- (^^c. ivjILc ~ -■<—  » J—Ijr ~ r f* ~
-  27
th e re  i s  p i t t i n g  on p re ssu re  over h is  f e e t  and s k in s .
The co n ju n c tiv a*  a re  p a le  : he i s  b r e a th le s s  on e x e r t io n , and
th e  v e s s e ls  o f  the neck p u ls a te  v i s ib ly .
The tem pera tu re  i s  101°F, and th e  p u lse  i s  ra p id  and s o f t  
numbering 100.
H e a r t .
The organ i s  s l i g h t ly  d i la te d  s the  apex b e a t i s  
j u s t  o u ts id e  n ip p le  in  f i f t h  sp a c e , the p re c o rd ia l  d u ln ess  
m easures fo u r in c h e s . A s o f t  s y s to l ic  murmur i s  h ea rd  b e s t  
a t  m idsternum and a ls o  a t  base and apex.
Lungs. n i l .
L iv e r . n i l .
S p leen . n i l .
U rin e .
Sm all amount o f  albumen p r e s e n t .  The a p p e t i te  i s  
p o o r, and he tends to  be s ic k  a f t e r  food , th e  bowels a re  
c o n s tip a te d  and the fae c e s  c o n ta in  many hookworm ova.
Blood.
R ing forms o f  s u b te r t ia n  m a la r ia  were found . There 
was severe  secondary anaemia w ith  d im inu tion  o f  haem oglobin and 
red  c e l l s ,  and a mononuclear le u c o c y to s is .
T reatm ent.
He re c e iv e d  q u in in e  tre a tm e n t fo r  m a la r ia  combined 
w ith  t in c tu r e  o f  d i g i t a l i s  and l iq u o r  s t r y c h n ia .
For a few d ay s , he appeared  much b e t t e r ,  b u t he suddenly  d ied
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o f  ca rd iac  f a i l u r e .  No tre a tm e n t fo r  an cy lo s to m ias is  was 
g iv en , as i t  was d ec ided  to  a llo w  the h e a r t  to  become s tro n g e r . 
The combined m a la r ia  and anoylostom e in fe c t io n s  were re sp o n s ib le  
fo r  the sev ere  symptoms in  th i s  ca se .
Case V I.
S in n ak o la n d i, male T am il, 28, Anglo-Malay Rubber C o ., was se n t 
to the e s ta te  h o s p i t a l  by the  a s s i s t a n t  m anager, because he was 
lazy  and d id  n o t tu rn  o u t to  weed.
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He had no s p e c ia l  com plain t ex cep t th a t  he f e l t  
weak and g o t v ery  t i r e d ,  when he a ttem p ted  to  work. He was 
l i s t l e s s ,  d is in c l in e d  to  move and answered q u e s tio n s  v ery  slow ly . 
The sp le e n  could  be f e l t  3M below c o s ta l  m argin : the o th e r  
organs appeared  h e a lth y .
There were no m a la r ia  p a r a s i te s  in  th e  b lo o d , th e  e o s in o p h ilia  
was 10f> : th e re  was a s l i g h t  d im inu tion  o f  haem oglobin and red  
c e l l s .
The fdeces co n ta in ed  ancylostom e ova and those o f  tr ich o cep h a lo u s  
D isp a r.
T reatm ent.
He re c e iv e d  30 g ra in s  o f  q u in in e  h y d ro ch lo rid e  fo r
a few d ays.
S ix ty  g ra in s  o f  B etanaph tho l were g iv en  In  two doses and 180 
worms o b ta in e d  : the  r e p e a t  produced 50 , and a l a s t  tre a tm e n t 40*
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A fte r re p ea ted  exam ination , no ova were found and he re tu rn e d  
to  work, say ing  "h is  body f e l t  b e t t e r . "
This case i s  a  f a i r l y  average  type o f  hookworm in f e c t io n  seen 
in  th i s  co u n try .
C*r*-X<
The anaemic symptoms a re  s l i g h t ;  th e  cooly  i s  unable to  work, 
and i f  he i s  n e g le c te d , he becomes prone to  m a la r ia  o r  dysen tery  
w ith  o f te n  a f a t a l  i s s u e ,  a s  the  hookworm in f e c t io n  i s  n o t 
o bserved .
ITo photo was ta k e n , as p a t i e n t  looked the  same as any o rd in a ry  
cooly .
Case V II . Photo 8 .
Karuppannan, 24, male Tamil co o ly , was ad m itted  to  the  Seremban 
E s ta te  h o s p i ta l  com plain ing  o f  " fe v e r"  headache, w eakness, lo s s  
o f  a p p e t i t e ,  and sw e llin g  o f  f e e t  and le g s  o f  a  m onth 's d u ra tio n . 
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H is face  was sw o llen , th e  lower e y e lid s  p u f fy , the 
sk in  over the f e e t  and le g s  p i t t e d  on p re ssu re  : he was weak, 
b re a th le s s  and la n g u id .
The tem pera tu re  was 9 8 ° .6 , the  p u lse  100, fe e b le  and s o f t .
The tongue was fu r re d  : he d id  n o t ca re  fo r  food , the  bowels 
were lo o se  and the  faeces co n ta in ed  hookworm ova.
The h e a r t  was d i la te d  : the  p re c o rd ia l  du ln ess m easuring 4^" : 
blow ing haemic murmurs were h ea rd  over the  c a rd ia c  a r e a .
Lungs. n i l .
7u l
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Spleen f e l t  2U below r i b s .
K id n e y s . n i l .
Blood,
The re d  o e l l s  and haem oglobin were g r e a t ly  red u ced , 
showing a c o n d itio n  o f  severe  secondary anaem ia, No m a la ria  
p a r a s i te s  were n o te d , b u t a mononuclear le u c o c y to s ls  denoted 
a m a la r ia l  in f e c t io n .
T reatm ent,
He re c e iv e d  tre a tm e n t fo r  m a la r ia . A few days l a t e r ,  
B etanaph tho l in  f i f t y  g ra in  doses was g iven  on two se p a ra te  
o c c a s io n s , and f o r ty  f iv e  hookworms were e x p e lle d .
He was p u t on to an iro n  and a rse n ic  to n ic  and improved fo r  a 
tim e.
U n fo rtu n a te ly  he developed a d ia r rh o e a , which proved f a t a l .
Case V I I I .  Photo 9 .
Supplah, age 17 , male Tam il, a  new oooly  from In d ia ,  was 
ad m itted  to  A nglo-Halay Rubber Co*s h o s p i ta l  fo r  o b se rv a tio n . 
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He i s  a th in  young In d ia n , b u t has no evidence o f  
d ise a se  abou t h im . H is on ly  com plain t i s  th a t  he i s  n o t 
allow ed to  go and work; h is  faeces  a re  h e a v ily  in fe c te d  w ith  
hookworm ova.
T reatm ent.
He was g iv en  fo r ty  minims o f  o i l  o f  chenopodium in
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two doses o f  twenty each , when 120 worms were c o l le c te d .  He 
n ex t re ce iv ed  a to n ic  o f  q u in in e , iro n  and a r s e n ic ,  and 
chenopodium was ag a in  a d m in is te re d  w ith  n e g a tiv e  r e s u l t s .
The faeces were examined from tim e to  tim e , b u t no ova found, 
so he s t a r t e d  work a f t e r  a f o r t n i g h t 's  s ta y  in  h o s p i ta l . '
N ote.
This i s  the  type o f  in fe c te d  coo ly  who develops 
p e rn ic io u s  m a la r ia  a f t e r  a s h o r t  re s id e n c e  in  th i s  co u n try , 
and i s  adm itted  to  h o s p i t a l  w ith  sev ere  symptoms such as 
sw ollen  f e e t ,  le g s ,  f a c e ,  e n la rg ed  s p le e n , d i la te d  h e a r t ,  
secondary anaem ia, and i s  c a r r ie d  o f f  by a  te rm in a l d y sen te ry  
o r low form o f  pneumonia^
Cases IX. Photo 10 .
(a) T a l le r  man. Applam anian.
(b) S h o rte r  man. S innappan .
(a )  Applam anian, male T elegu , 35, Rubber E s ta te s  o f  Jo h o re , was 
ad m itted  to  h o s p i ta l  24th May 1916 com plain ing  o f  sw o llen  f e e t ,  
le g s  and face  w ith  b re a th le s s n e s s  and p a lp i t a t io n  on e x e r t io n  
o f  te n  days ' d u ra tio n .
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H is f e e t  and le g s  a re  oedem atoua, p i t t i n g  on 
p re ssu re  s th e  face  a ls o  i s  sw o llen  e s p e c ia l ly  under th e  ey e s . 
He says he i s  weak and cannot c a r ry  h is  b u ck e ts  fo r  h o ld in g  
ru b b er l a t e x .
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H e a r t , Haemic. murmurs a re  h ea rd  and the apex b ea t i s  ju s t  
below n ip p le  in  f i f t h  sp a ce , showing s l i g h t  d i l a t a t i o n .
B lood. Haemoglobin 40$
Blood count (1) Large mononuclears 15$
(2) Polym orphonuclear a 67$
(3) Lymphocytes 13$
(4) E o sin o p h ile s  5$
No m a la ria  p a r a s i te s  were seen .
Lungs. n i l .
U rin e . s l i g h t  tra c e  o f  albumen.
L iv e r . n i l .
S p lee n . low er edge f e l t  l £ u below r i b s .
G a s t ro - In te s t in a l  T ra c t .
H is a p p e t i te  was p o o r, th e  tongue fu r r e d ,  and he 
f e l t  blown o u t a f t e r  h i s  cu rry  and r i c e .  The bowels were 
c o n s tip a te d  and the  faeces  co n ta in ed  hookworm ova.
T reatm en t.
A fte r  an a p e r ie n t ,  he was p u t on to  q u in in e , t h i r t y  
g ra in s  a day fo r  a few d ay s , even a lthough  he had no r i s e  o f  
te m p era tu re . .
During th e  n ex t te n  d ay s , he re c e iv e d  fo u r trea tm en ts  o f  40 
drops o f  o i l  o f  chenopodlum, when over a hundred worms were 
c o l le c te d .
He was g iven  a q u in in e , iro n  and a r s e n ic  to n ic  fo r  a week; a l l  
h is  symptoms d isap p eared  and he was d isch arg ed  a f t e r  n eg a tiv e  
s to o l  exam ination  on th re e  o c c a s io n s .
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(b) S innappan, male Tam il, 30 years  o ld , Rubber E s ta te s  o f  
Jo h o re , was ad m itted  to  h o s p i ta l  com plaining o f  in a b i l i t y  to 
work and sw ollen  f e e t  and face  o f  a w eek 's d u ra tio n .
C ond ition  on A dm ission.
He i s  a th in  cooly : h i s  f e e t  and le g s  a re  s l ig h t ly  
sw ollen  and h is  lower e y e lid s  a re  p u ffy . He i s  anaemic and 
g e ts  b r e a th le s s ,  when he walks up th e  rubber s lo p e s .
H e a r t . Haemic murmurs a re  h ea rd  a t  the base and the
p re c o rd ia l  dulnesB i s  s l i g h t ly  in c re a se d . The pu lse  i s  s o f t  
and com pressib le  numbering 100 t the  tem peratu re  i s  98°F.
B lood. Haemoglobin 30$
D if f e r e n t ia l  Count. Polym orphonuclear 56$
Large mononuclear 17$
Lymphocytes 22$
E o sin o p h ile s  6$
A few r in g s  o f  s u b te r t ia n  m a la ria  were n o te d .
Lungs. n i l .
S p lee n . Lower edge f e l t  4" below r i b s .
U rin e . n i l .
C a s t r o - I n te s t in a l  T ra c t .
He was d y sp ep tic  and d id  n o t e a t  h is  r i c e .
The faeces  were h e a v ily  in fe c te d  w ith  hookworm ova.
T reatm en t.
He was g iven  an a p e r ie n t  and two days q u in in e
tre a tm e n t.
One tre a tm en t o f  40 drops o f  chenopodium was ad m in is te red  and
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n e a rly  50 worms were c o l le c te d .  Next day, he developed a 
h igh  te m p era tu re , when many r in g s  o f  s u b te r t ia n  were found 
in  th e  b lood . He was g iven  qu in ine in tram u scu la r in je c t io n s ,  
b u t d id  n o t respond to  tre a tm e n t. L a te r  he became r e s t l e s s  
and i r r i t a b l e ,  showing s ig n s  o f c e re b ra l  I r r i t a t i o n  s he 
wandered out o f  h o s p i ta l  a t  n ig h t and was found dead in  the 
rubber n ex t m orning.
N ote.
Q uinine tre a tm e n t should  have been g iven fo r  a t  
l e a s t  a week, b e fo re  commencing the a n th e lm in th ic . In  th i s  
co u n try , where th e  double in f e c t io n  i s  seen in  the  g re a t  
m a jo rity  o f  c a s e s , the  m a la r ia l  elem ent i s  f ra u g h t w ith  more 
danger, and the h o s p i ta l  r u le  i s  to  push qu in ine  v ig o ro u s ly  
a t  f i r s t  and th en  to  d ea l a t  le i s u r e  w ith  the worm c o n d itio n .
Case X. Photo 11 .
Krishnamah, male T elegu, 25 , Rubber E s ta te s  o f  Jo h o re , was 
found a t  the lab o u r m uster to  have sw ollen  f e e t ,  leg s  and face 
and was s e n t to  h o s p i ta l  fo r  tre a tm e n t.
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He had no com plain t and had perform ed h is  ta sk  
th a t  morning o f  tapp ing  ru b b er t r e e s .
His f e e t ,  an k les  and leg s  were sw ollen  and p i t t e d  on p re ssu re  : 
the face  was f u l l  and the low er e y e lid s  p u ffy . 'Hie conjunctiva©  
were p a le ,  a s o f t  haemic murmur was h ea rd  a t  m idsternum , the
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tem peratu re  was 99°F, the p u lse  s o f t  numbering 100 per m inute. 
Lungs. n i l .
U rin e . a c id .  S p e c if ic  G ravity  1010, c le a r  amber c o lo u r,
no albumen o r b lo o d .
Spleen was f e l t  two in ch es below r i b s .
B lood. Ring forms o f  s u b te r t ia n  m a la ria  were found.
Haemoglobin r e g is te r e d  40% and b lood count was as fo llow s
Polymorphs 44 %
L arge Mono 14%
Sm all Mono 37%
E o sin o p h ile s  4%
D ig es tiv e  System .
His mucous membranes were p a le ,  th e  tongue s l i g h t ly  
fu r r e d , the  bowels r e g u la r ,  the faeces  co n ta in ed  ova o f  hookworm. 
T reatm ent.
He re c e iv e d  t h i r t y  g ra in s  o f  q u in in e  fo r  fo u r days. 
Next 40 minims o f  o i l  o f  ohenopodium were g iven  and 35 worms 
c o l le c te d ;  th i s  was re p e a te d  and 20 worms were o b ta in e d . Repeated 
s to o l  exam ination  proved n e g a tiv e  and a f t e r  two weeks o f  to n ic  
tre a tm e n t, he re tu rn e d  to  work.
His symptoms o f  sw e llin g  d isa p p ea re d , and th e  haem oglobin 
r e g is te r e d  60%.
He was f re e d  from both  m a la r ia  and hookworm in f e c t io n s ,  the  
former being  the more im p o rta n t.
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Methods o f P re v e n tio n ,
In  Malaya a l l  n a t i o n a l i t i e s  a re  found to
harbour th e  hookworm.
The Malays l iv in g  in  t h e i r  Kampongs or v i l l a g e s  a re  in fe c te d  
in  la rg e  num bers, b u t m ild ly  so . They very  seldom show sig n s 
o f  a n c y lo s to m ia s is , as they a re  an in d o le n t people and do n o t ,  
as  a r u le ,  work as la b o u re rs  on e s t a t e s ,  th e reb y  n o t being  so 
much exposed to  d e b i l i t a t in g  d is e a se s  l ik e  m a la r ia , pneumonia, 
and d y se n te ry . They have a g r e a t  a v e rs io n  to  European m edical 
tre a tm e n t, and a re  very  seldom seen in  h o s p i t a l .
The Jav an ese , who have been ta u g h t by the  Dutch to  work on 
e s t a t e s ,  a re  h e a v ily  In fe c te d , b u t being  a more v i r i l e  and 
independen t ra ce  than  the In d ia n s , r a r e ly  seek h o s p i ta l  
tre a tm e n t, u n le ss  com pelled by t h e i r  headmen.
The C h inese , working on t i n  m ines, a c tin g  a s  shopkeepers, 
tradesm en, and tap p ers  on rubber e s ta te s  a re  found on adm ission  
to  h o s p i ta l  to  be a lso  in fe c te d  b u t n o t to  the  same degree as 
Malays o r Jav an ese .
The In d ian  r a c e s ,  who have the  l e a s t  s tam in a , a re  d i r e c t ly  under 
the  c o n tro l and re c e iv e  the p a te rn a l  ca re  o f  the Government, in  
th e  way o f  an In d ian  Im m igration  D epartm ent, h o s p i ta ls  and 
European m edical o f f i c e r s .  They a re  in f e c te d  w ith  hookworm 
to  a very  h ig h  d eg ree .
At the  ro u tin e  exam ination  o f  s ic k  E uropeans, we have found a 
sm all number w ith  hookworm ova in  the  s t o o l s ,  b u t n o t showing
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any s ig n s o f  an c y lo s to m ia s is .
There i s  no doubt th a t  the in f e c t io n  i s  im ported by the In d ia n s , 
Jav an ese , and to  a l e s s e r  e x te n t by the Chinese, and has spread 
and in c re a se d  among a l l  c la s s e s  in  M alaya.
Every y e a r , la rg e  numbers o f  In d ia n  im m igrants a r r iv e  du ring  the 
r e c r u i t in g  season  in  th i s  m alarious co u n try , and very  soon 
develop m a la r ia  f e v e r ,  o r  bowel tro u b le ,  r e q u ir in g  h o s p i ta l  
tre a tm e n t.
M alaria  p a r a s i t e s ,  the  entamoeba h i s t o l y t i c a ,  and hookworm ova 
may be found, and as many c o o lie s  d ie  w ith  s ig n s  o f  d ropsy , 
which may be brough t abou t by any one o r a com bination o f  th ese  
o rgan ism s, the  n a tiv e  d re s s e rs  o f te n  r e p o r t  the  d ea th s  as due 
to  a n c y lo s to m ia s is . Every y ea r the  e s ta te  death  r e tu r n s  show 
a la rg e  m o r ta l i ty  a s c r ib e d  to  hookworm d is e a s e ,  the g re a te r  
p e rcen tag e  o f  which i s  due to  m a la r ia  cach ex ia , o r  po3 t-dysen terl<  
oedema and d e b i l i t y ,  w ith  a s l i g h t  ancylostom e in f e c t io n  as an 
in c id e n t .
The methods recosmended and adopted  by the  e s ta te  a u th o r i t ie s  
fo r  d e a lin g  w ith  th i s  co n d itio n  w i l l  be s h o r t ly  d e sc r ib e d .
When new c o o lie s  a r r iv e  from In d ia  on to  an e s t a t e ,  they a re  
s e n t in to  th e  e s ta te  h o s p i ta l  fo r  a week o r so .
We have found by s to o l  exam ination  th a t  a lm ost 60Jb o f  the  new 
a r r iv a l s  h a rb o u r th e  hookworm w ith o u t showing s ig n s  o f  
a n c y lo s to m ia s is .
B etanaphthol tre a tm e n t i s  g iven  t i l l  mo ova a re  found , and the  
o o o lle s  n e x t proceed to  the  l i n e s ,  where they  l iv e  in  rooms
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b u i l t  f iv e  o r  s ix  f e e t  from the ground, The e a r th  beneath  
th e  b u ild in g s  i s  w e ll b ea ten  and cow-dunged or cemented to  
p rev en t the  fo rm ation  o f  poo ls o r puddles where hookworm eggs 
m ight develop in to  la rv a e  and in f e c t  the  c o o lie s  through th e i r  
b are  f e e t .  B ricked  d ra in s  a re  b u i l t  round the  l in e s  to  dea l 
w ith  the  heavy t r o p ic a l  r a in s .  The su rround ings a re  k ep t c le a r  
o f  a l l  v e g e ta tio n  and sand or f in e  l a t e r l t e  e a r th  i s  sp read  over 
the  open spaces used fo r  r e c r e a t io n  by the  c o o lie s  on th e i r  
r e tu r n  from work, w ith  a view to  keeping  them dry and p rev en tin g  
the  fo rm ation  o f  s ta g n a n t w a te r . In  some cases  the  neighbourhoo 
o f  th e  l in e s  i s  sp r in k le d  over w ith  lim e in  the  hope th a t  i t  may 
p rev en t the developm ent o f  la rv a e .  Hie f lo o r s  o f  the  rooms, 
the s te p s ,  r a i l i n g s ,  and the  h an d les  o f  a g r i c u l tu r a l  Implements 
and tap p in g  k n iv es  have been washed in  one in  twenty o a rb o lio  
fo r  th e  purpose o f  k i l l i n g  o f f  la rv a e .
L a t r i n e s .
As th e  d ise a se  i s  sp read  in  th i s  warm, m o ist c lim a te  
by in d is c r im in a te  and u n re g u la te d , s u p e r f ic i a l  d e p o s itio n  o f  
fa ec e s  on the  ground, l a t r i n e s  o f  v a rio u s  k inds have been e re c te d
t
fo r  th e  use o f  the  cooly  labou r fo rc e s .  The In d ia n s , in  t h e i r  
own v i l l a g e s  d e fae ca te  a t  any conven ien t p la ce  n ea r t h e i r  h u ts ,  
and, when they  a r r iv e  on the  ru b b er e s t a t e s ,  they do the same, 
so th a t  an a d u l t  p o p u la tio n  has to  be educated  to  th e  use o f  
l a t r i n e s .  In  o rd e r to  encourage them, th e  l a t r i n e s  a re  p laced  
&t any easy d is ta n c e ,  a  good broad p a th  p ro v id ed , scavengers a re  
employed to  keep them c le a n , and a lamp k e p t bu rn ing  a t  n ig h t .
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We have harangued , th re a te n e d , rew arded, f in ed  and used every 
means in  our power to  g e t a b e t t e r  use o f  these  b u ild in g s  and 
we co n s id e r the r e s u l t  very  good i f  80J& o f  the  c o o lie s  a v a i l  
them selves o f  th i s  h y g ie n ic  m easure.
Three main types a re  employed.
(1) E longated  buckets a re  used in  th e  compartments and 
the  faeces d estro y ed  in  a sm all crude in c in e r a to r .
(2) Deep p i t s  a re  dug and a d e ta c h a b le , p o r ta b le  
s u p e rs tru c tu re  p laced  over them . Hie f lo o r  has 
h o le s  fo r  th e  c o o l ie s ' u se . The l a t r i n e  i s  w e ll 
lim ed d a l ly  and k ep t sc ru p u lo u s ly  c le a n .
(3) A co rru g a ted  iro n  s u p e rs tru c tu re  on w heels i s  pu t 
over a shallow  tren ch  and moved on every  month to
a f re sh  one . Jey es ' f lu id  o r some o th e r  cheap
d is in f e c ta n t  i s  poured in to  th e se  shallow  l a t r i n e s  
d a l ly .
As the d is e a se  sp reads by the development o f  the ova in  faeces 
in to  la rv a e ,  which l iv e  in  m o is t e a r th  and f in d  th e i r  way in to  
the  human body through the  sk in  o r  by the  mouth, Europeans and 
o th e r  i n t e l l i g e n t  people a re  warned n o t to  walk abou t on t h e i r  
b a re  f e e t  in  the bungalow, o r in  the compound o r  f i e l d s .  C oolies
w i l l  n o t wear boo ts o r  shoes, and such m easures as d ip p in g  th e i r
f e e t  in  t a r  and sand every m orning b e fo re  going to  work a re  n o t 
f e a s ib le .  Hie s c ra p p e rs , who p ick  up th e  sc rap  ru b b er from the  
ground, g e t  th e i r  f in g e r s  covered w ith  d i r t  and r e q u ire  more
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trea tm en t in  h o s p i ta l  fo r  hookworm d ise a se  than th e  tap p ers 
who out th e  t r e e  b ark  a t  some d is ta n c e  from the ground.
C oo lies on r e tu r n  from work a re  ad v ised  to  bathe w hile  the 
r i c e  i s  b o i l in g ,  in  th e  hope th a t  th e i r  h an d s , which they p u t 
to  th e i r  m ouths, w i l l  be c le a n .
Every month a m uster o f  the lab o u r fo rce  i s  h e ld  and co o lie s  
w ith  sk in  e ru p tio n s  on th e i r  hands and f e e t  a re  s e t  a s id e  fo r  
tre a tm e n t.
Most cases a re  due to  the  i tc h  m ite , b u t o th e r  i l l - d e f i n e d  
e ru p tio n s  w ith  v e s ic le s  and p u s tu le s  c a l le d  "w ater i tc h "  by 
th e  d re s s e rs  may be caused by the  en tran ce  o f  hookworm la rv a e .  
C oolies w ith  sw ollen  fa c e s , f e e t  o r  le g s  o r  w ith  s ig n s  o f  
anaanla th o s e , who s u f f e r  from b re a th le s s n e s s  o r a re  d es ig n a ted  
" u se le s s  o r  lazy" a re  se n t to  h o s p i ta l  fo r  s to o l  exam ination  
and re c e iv e  a p p ro p r ia te  tre a tm e n t.
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C o n clu sio n s,
(1) In d ian  c o o l ie s ,  working as a g r ic u l tu r a l  la b o u re rs  on 
rubber e s ta te s  in  Malaya a re  in fe c te d  w ith  hookworm d isease  
to  the e x te n t  o f  over 80$.
(2) The in f e c t io n  i s  n o t a sev ere  one, and la rg e  numbers o f  
worms a re  the e x c e p tio n s ,
(3) Death p e r se from hookworm d isease^ o ccu rs  in  a sm all 
p e rc e n ta g e .
(4) The sm all n e c a to r  am ericanus worm la rg e ly  p redom inates, 
and may account fo r  th e  sm a lle r  amount o f  m o rb id ity ,
(5) M alaria  fev e r i s  the  p r in c ip a l  f a c to r  in  the c a u sa tio n
o f  M T ro p ica l anaemia M and hookworm d ise a se  on ly  secondary ,
(6) Measures d ire c te d  a g a in s t  m a la ria  have been s u c c e s s fu l in  
red u cin g  the  s ic k n e ss  r a te  amongst th e  g en e ra l p o p u la tio n ,
(7) Measures fo r  hookworm in f e c t io n  amongst uneducated c o o lie s  
a re  on ly  p a r t i a l l y  s u c c e s s fu l .
(8) A ncy lostom iasis in  Malaya i s  n o t the sev ere  and o f te n  
f a t a l  d is e a se  i t  was supposed to  be .
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